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FOREWORD
THIS ATLAS, ONZ IN A SERIES OF 43 REGIONAL SURFACE CURRENT ATLASES,

IS PRODUCED TO FULFILL A NEED OF NAVY PLANNING STAFFS AND THE SCIENTIFIC AND
INDUSTRIAL COMMUNITIES FOR THE LATEST AVAILABLE OCEAN SURFACE CURRENT DATA.
THESE ATLASES ADD TO THE WEALTH OF NAUTICAL INFORMATION UPON WHICH OPERA-
TIONAL PLANNING, NAVIGATIONAL SAFETY, AND SHIPPING ECONOMY DEPEND. RAPID
PRODUCTION AND WIDE DISSEMINATION OF THIS ATLAS ARE MADE POSSIBLE BY THE
LATEST COMPUTER TECHNIQUES.

THE CONSTANT IMPROVEMENT IN THE QUALITY OF SURFACE CURRENT DATA
RECEIVED OVER THE YEARS IS MADE POSSIBLE LARGELY BY THE MORE THOROUGH REPORTS
OF VOLUNTARY OBSERVERS IN RECENT YEARS. THE DEFENSE MAPPING AGENCY, THE
OCEANOGRAPHIC OFFICE, AND THE USER OF THE ATLASES RELY ON THE PERSONAL OB-
SERVATIONS OF THE MAN WHO HAS "BEEN THERE." MARINERS, IN REPORTING THEIR
OBSERVATIONS, RENDER A SERVICE NOT ONLY TO THEMSELVES BUT ALSO TO ALL "WHO
GO DOWN TO THE SEA IN SHIPS." WITH THE ADVENT OF NUCLEAR POWER, ELECTRONIC
NAVIGATION AIDS, AND 300,000-TON SHIPS, UP-TO-DATE, RAPIDLY DISSEMINATED
ENVIRONMENTAL AND NAVIGATIONAL INFORMATION HAS BECOME INCREASINGLY IMPORTANT.
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NJTIS GRA&,
JOHIN R. U*cDOINELL DTIC TAB
Captain, U.S. Navy Unan.oun ...
Commander
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SURFACE CURRENT ATLASES
THIS SERIES OF COM?UTERIZED ATLASES REDLACES THE OLD HIRGRPI O FFICE AS NE'- JN

AT.L;SE-S OF SURFACE CURNS (HOP 566. 568, 569. 570) ;WHICH W;ERE MANIVALLY
COMPILF. FROM! DATA OBTAINED DURIN C -H PEiD10 1934. Sc NEW ATIASES ;~
CONFORM% TO THE STANDARD NAVY OCEAN AREA ANDO RECION IN( , -- ITS SHOW\ BELOW: AREAS AS NOM SA
e.g.. NOO S? 1402-N;P 10 COVERS NORTH PACIFI'C REGION 10 EAST OF TH PH I. %PIEs. CU.RRENT% S ARE S-0%-- .-

r =iiT r ~y
RE-C'ENT IMPROVDIEBTS IN THE DATA FILE ASSURE THE INCLUION OF THE LATEST.

HIGH OUALITY SURFACE CURENT DATA AVAILABLE. 7THE FrL Nay CON%-TINS MORr
THAN 4,200,000 OBSERVATIONS AND A GENE-RAL UPDATE OF THEr FILE WILL BE MA
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SURFACE CURRENT ATLASES
-0 =?HI :FF E - A C:T OF NEW D-ATA '-ARRA*,-, XOS-T LIKELY .E M2-I C,\-HS.
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introduction therI, Are 3w r

"he Surface Current 3ata, File. from wticm these. Atlases Are der--ved, rtsfts erv
of overS four lill n ship set and drift 6servatic.ns. T"ese data were co'e--ed bv th
ethleands, Japan. ar~tsin, Trance. and the ,;nited StateS. .he f-le IS sopplemented

by several thousand Ceoma' et<c !ectrokiret:ograph (GEX) observatitons. msti Ja;aoese.
The f~le Spans the period from :he early 'W's to the present. The r e'S'tisra
io~ns were collected by the .tetherlands and Creac Ir-tain; :hoe of th+e 1W9 s hroust.

the present are PrimarlJy United States data.

Central ality 4

.he quality of this data file is considered higth for this type of derived value. The .167 112
data have been carefully screened far duplicat!on; obser.-ations taken under detrse
Conditions (i.e. high winds and waves, time between obsgations reater than 2 !,ours) _
have been eliminated when warranted. Consideration was given to the relIabIy.'
of' the observer;. doubt.ful shipboard compatclons if set amd drift were edized; And ob-
servations with erroneous locations (mostly observati6.n on land) have been eliminated.
The accepted data are considered most useful when used collectively as in sumarles 93
where a number of observatlon% show trends. S

CeMeral -erva:o Technique

,he set (direction) And drift (speed) are computed by the nIgatzor from the difference
betwen the dead reckoning (Dt) position and the position deterined by xof type of 1

navigational fix. 'he drift can be determined along any straight line track and includes (1) ?erslatet C.rret -- r r re of 12) F "
all factors which cause chances In the DI position. ieien a fix is obtai-ed, the, current al1 ob -vations tall OJ : sect" __

set (direction) Is 73(O1 the DR position TO the fix: the drift (speed) Is equal to the of te 8--oint PAS- -
Slatance In nautical wiles between the DA and the fix. divided by the number of hours

since the last fix. For successive observat ions. t he .) POSTTICU of one obseratlen
becomes the NRM 7OSZTION of the newt observation.

Decamse the influence of current may vary along a ship's track, the 1X0 POST M of
the track is assigned as the geographic location of the current observation. An exaunle
of a current computation is shown in the figure below.

- r----- ~ A$ COURSE STEERED. 07P1; SPEED. 12 KEN

45W 4 AC COURSE MADE GOOD. 022*T; SKW.

....... C CURRENT SET. 13W?; SPfED, ; a go N
10 GE OGIAPMtC PlOT OF CURRENT 00$
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45r24" 4+1T 4 2.0 2

C$

EXAMPtE OF A SURFACE CURE NT !S"IP'S Di*FT OSSERVATION

C-) Sizoni Plow - Practically all obs-rat;n¢

Dats Presentation are concentrated in opposite pairs of L"'i
Setors. and one pair conz-airri at least I

follouis legeond shows two types of surface current presentations by l quadrangle. 80 percent as many observationx As the onA

type with 12 or sore observations and type 2 with fewer than 12 observations. Ware pair. T-ls " generally Indicates var-1abli

there are 11 of fewer observations within a 1' quadrangle. the total number of observa- thet occors in zones of en trai e betwe

tons Is shrn within the 90' quaadrant containing the observations, opoigcret see.les a and S.
quadrangles 1. 2, And 3j.
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If whre are or *or observAz ons in a cuadranle. t0- surfsre ~orer, is~eIc
hrvCt-r re~-Itantsa as oo.:

r-stsprlsarI lv

5 j =r bsr.

960' N

4%~~4 t . tt
67 I , I/

The ..612 '

r -t1 hour.)W Iwe

imftoaed. /1,
sat~re ire 4

ref the diferc=-e
'_: a'v Pe of

-- ~kand Inlde I Persistent Cuyent -60 ptrcent. or more of (2) Prevailing Current - 0 perCent -or sore cf 
0

tr rent withSeoar reto

talne4. the current all observatirvs fa'I within a -5setor al2 observat te alwti i daet()PiayCret-5 ecn rsr

Iealto teof the 8.polnt reas-?scoS, of all observations fall within three
number of hours ad;Acent W? sectors.
me (b)rn Io

=b-= Secondary D11rectIon - 0percent or
sore of all observations fall within a

S P0571(3of W sector, And the two reSultAnt Vector
a.tlom. Ap CXPICl direct!in ate rozarated by sore than 90'

of arc.

3% CALMS

12%I t

W_ E ~W-9% 712

10% 3%

Si

(4) Rizonal f'lee - Practically all observations (5) Variable Current - The 45' sector with
are coCcentrated In opposite pairs of W5 Most observwationts has less than 2-5 percent of
sectors, and on~ pair contains at least all obserratIons; dIrect.-on Is ndeterminate.

quadrngle.80 percenat as smay observations as the opposite

=tofs OItTea that occurs in5 zones off entralant between
of ra-opposlar currents (see ezmles A and 3.

quadrangles 1. 2. an 3).
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*-.Thsatlas, and t~e series of which it is a part, is computer generated
and automatically plotted. It makes available to the user the most recent.
surface current data collected and will be updated whenever sufficient
amounts of data are added to the data file. This and the other atlases are
based on a vast quantity of data as compared to the previous manually
conpiled editions printed In the mid-thirties.
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